Positional and fatty acid specificity of monoacyl- and diacylglycerol 3-phosphate formation by rabbit heart microsomes.
Fatty acid selectivity of acyl-CoA:glycerol-3-phosphate acyltransferase (EC 2.3.1.15) and acyl-CoA:monoacylglycerol-3-phosphate acyltransferase (EC 2.3.1.52) of the microsomal fraction prepared from rabbit heart was studied. 1. The rate of acylation of glycerol 3-phosphate was increased proportionally with the concentration of acyl-CoA. The maximum rate was reached at 0.3 mumol acyl-CoA per ml. Palmitoyl-, oleoyl- and linoleoyl-CoA all served equally well as acyl donors, and produced approximately equal amounts of mono- and diacylglycerol 3-phosphate. The rate of reaction measured in the presence of two acyl-CoA esters was similar to that in the presence of a single acyl-CoA. 2. Treatment of synthesized monoacylglycerol 3-phosphate with Crotalus adamanteus venom phospholipase A2 (EC 3.1.1.4) and that with phosphatidate phosphatase (EC 3.1.3.4) indicated that the heart enzyme synthesized almost exclusively 1-acylglycerol 3-phosphate regardless of the kind of acyl donor. 3. Hydrolysis of diacylglycerol 3-phosphate with phospholipase A2 revealed that there was a slight preference for linoleoyl-CoA at position 2 and a slight discrimination against palmitoyl- and stearoyl-CoA at position 2, when diacylglycerol 3-phosphate was synthesized in the presence of a mixture of acyl-CoA esters. When diacylglycerol 3-phosphate was formed in the presence of a single acyl-CoA, the fatty acid distribution was random. 4. The rate of acylation of 1-palmitoylglycerol 3-phosphate by rabbit heart microsomal fraction was increased proportionally to the increasing concentrations of 1-palmitoylglycerol 3-phosphate up to 50 nmol per ml; higher concentrations were inhibitory. Differences in the activities measured with palmitoyl-, oleoyl- and linoleoyl-CoA as acyl donors were negligible. When stearoyl-, arachidonoyl- and erucoyl-CoA acted as acyl donors, the rates of reaction were low. 5. The acyl-CoA:1-palmitoylglycerol-3-phosphate acyltransferase activity increased proportionally to the increasing concentrations of acyl-CoA up to 10 nmol per ml; acyl donor specificity was similar to that found above [4]. The acyltransferase showed